The relation between the bonding efficacy of the dentin adhesive and the physical change of the dentin after treatment with various dentin cleansers was investigated.
INTRODUCTION
The treatment of the smear layer on the ground dentin surface, which disturbs the bonding between the resin and the cavity wall, is still being discussed although a number of researchers have reported various dentin cleansers1-7).
Most of these cleansers are composed of acid or mordants such as phosphoric acid, citric acid containing ferric chrolide, ethylenediamine tetraacetic acid (EDTA) or ferric oxalate. The smear layer is easily dissolved by these cleansers and removed by water spray. In this procedure of dentin cleaning, however, it is considered that the dentin under the smear layer also becomes decalcified, more or less, which might affect not only the pulp irritation but also the bonding efficacy of the dentin bonding system. The purpose of the present study was to examine the effect of the dentin cleanser on the physical properties of the dentin and on the bonding of the dentin adhesive.
MATERIALS AND METHODS
For the experimental dentin cleansers, phosphoric acid solution of 5, 10, 20, 30 and 40%, neutralized 0.5M EDTA solution (pH7.4) and 9.1% pyruvic acid containing 9.1% glycin (P-G solution) were prepared.
The flat dentin surface, prepared by grinding the occlusal enamel of the extracted human molars, was cleansed with one of the cleansers described above and sectioned along the tooth axis through the center of the treated dentin. They were then dehydrated by ethanol before the procedure of critical point dry and the morphological change of the dentin surface was was covered with an adhesive tape before dentin cleaning. Fig. 2 The specimen for measurement of decalcified dentin layer. -The layer between arrows was measured as the decalcified dentin.
observed by the scanning electron microscope*. The effect of the dentin cleansers on the human dentin was determined by measuring the change in Vickers hardness (VHN) and the thickness of the decalcified dentin.
1. Measurement of micro VHN The proximal surface of the extracted human molars was eliminated on a wet silicon carbide paper of #1,000 and the facial or lingual half of the flat dentin surface was covered by an adhesive tape. The exposed dentin was then treated with one of the experimental dentin cleansers by using a small sponge pellet for 60s. The VHN of the treated and untreated dentin surface was measured by a micro-hardness tester** at ten points for each area as shown in Fig. 1 .
The relative hardness of the treated dentin surface was shown in per cent against the 1% pyruvic acid containing 9.1% glycine . between the resin and the dentin cavity margin.
And, in the phosphoric acid group, the width of the contraction gap increased, although a considerably high tensile bond strength was measured. Decalcified dentin layer treated with EDTA, which was too thin to be measured .
DISCUSSION
In this study, a high correlation was found between relative hardness after dentin cleaning and the wall-to-wall polymerization contraction gap as shown in Fig. 7 . The most excellent bonding was obtained by EDTA cleansing, showing that the mean value of contraction gap was as small as 0.036% and seven out of ten were gap free. There is no significant A high correlation was observed between the concentration of the phosphoric acid solution as a dentin cleanser and relative hardness on the dentin surface after cleansing.
The bonding between the composite and the dentin cavity wall deteriorated with the reduction of the dentin hardness.
Finally, the most desirable cleansing effect was obtained with the neutralized 0.5M EDTA which softened the dentin at the degree of only 15%.
